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ABSTRACT
This work celebrates the “International Year of Chemistry – 2011”, by providing “for the first time”, the structures at the atomic level of two important molecules,
namely, ascorbic acid and aspirin. Ascorbic acid, also known as vitamin C, was discovered as a cure for scurvy which claimed many human lives and hence got its
name. It is also supposed to be an antioxidant and to prevent flu. Aspirin is synthesized from salicylic acid and is widely used as a remedy for flu and has other
medical uses such as saving the lives of cardiac patients as an anticoagulant of blood. The biochemistry and chemistry of both these compounds have been evolving
for nearly a century ever since their discoveries. Here, the atomic structures of these compounds have been presented where the known lengths of the various
chemical bonds are exact sums of the appropriate radii of the adjacent atoms.
ASCORBIC ACID
(VITAMIN C)
Introduction. "Ascorbic (a-scorbic)" acid,
available in fresh fruits and vegetables, got its
name for its use against scurvy, a dreadful disease
which had claimed many human lives. The
interesting evolution of the history of L-ascorbic
acid goes over the last five hundred years [1,2]. A
century ago in 1911 the name "vitamines" was
introduced by Casimir Funk [3] who contributed to
the knowledge of B, C and D vitamins. Many
scientists including the Nobel laureates, Szent-
Györgyi, Haworth and Pauling have all made
fundamental discoveries which led to the
development of the chemistry and biochemistry of
vitamin C. The biosynthesis of L-ascorbic acid
from D-glucuronic acid takes place in plants and in
the liver of most vertebrates except man, monkeys,
guinea pig and the Indian fruit bat, since the latter
lack the enzyme necessary for the process,
because of a genetic mutation [2,4]. Vitamin C is
known to be important for its antioxidant activity,
collagen synthesis, the cardiovascular system and
the immune system [5].
ASPIRIN
(ACETYL SALICYLIC ACID)
Introduction. The history of aspirin is much
older than of vitamins, as it goes way back to
around 400 BC when Hippocrates used powdered
willow barks and leaves to relieve pain [6]. The
chemical aspect of it was gradually developed in
the 19th century. In 1853 Charles Frederic Gerhardt
was the first one to have prepared the stomach-
friendly compound, acetyl salicylic acid. In 1899
Felix Hoffmann of Bayer company rediscovered
Gerhardt's compound and people at Bayer came
up with the name Aspirin [6]. More on aspirin can
be found in [7]. Today aspirin is mostly used for
relieving minor aches and pains and to reduce
fever. It has an anti inflammatory and anti platelet
effect in blood and helps prevent heart attacks and
strokes. It also has undesirable side-effects like
causing stomach bleeding, gastro-intestinal
ulcers, etc. It is no longer recommended for
children due to its complications.
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ASCORBIC ACID & ASPIRIN
“Precise Atomic structures”
Bond length  = sum of radii of adjacent atoms
The above “additivity” of radii was found valid for
the bond lengths in many inorganic, organic and
biological molecules [9- 12].
The covalent atomic radius, RA = d(AA)/2, is half
the covalent bond length, d(AA) between two
atoms (A) of the same kind [13]. In the Figs. 1 & 2
below, the subscripts s.b., d.b. and g.b. stand for
single bond, double bond and graphitic bond. In
the Graphs 1 & 2 below, the known bond length
data from Spartan Wave Function and [8,14,15] are
compared with the corresponding sums of the
covalent atomic radii, RA. of adjacent atoms.
ASCORBIC ACID
(VITAMIN C)
“Conventional structures”
Molecular Formula: C6H8O6
Spartan Wave 
Function  ‘08 v.1.2.0
ASPIRIN
(ACETYL SALICYLIC ACID)
“Conventional structures”
Molecular Formula: C9H8O4
Structure [8b]:
Spartan Wave 
Function  ‘08 v.1.2.0
Structure [8a]:
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